2012 12
December 2012

MINERAL DEPOSITS

31 6
31 6 1326—1336

0258-7106 2012 06-1326-11

LA-ICP-MS U-Pb

Re-Os

P618. 65

LA-ICP-MS

23

100037
100871

235.3 £1.0 Ma MSWD 0.68
224.0£1.3 Ma MSWD

Isotopic age dating of the alkaline intrusive complex and its related molybdenum

polymetallic deposit at Hekanzi, western Liaoning Province

LIU Yong"?, NIE FengJun® and FANG JunQin®**

(1 Beijing Survey Technology Engineering Co. Ltd., Beijing 100085, China; 2 Institute of Mineral Resources,

Chinese Academy of Geological Sciences, Beijing 100037, China; 3 School of Earth and Space Sciences, Peking University,

Beijing 100871, China)

Abstract

The newly discovered Hekanzi deposit is a medium-size porphyry molybdenum deposit in western Liaoning

Province. Intrusive complexes are widely distributed in the study area, with the Mesozoic alkaline and calc-alka-

line rocks being the most developed alkaline rocks. They intruded into the Precambrian and Paleozoic volcanic-

sedimentary rocks in the forms of batholiths, stocks, and dykes. Alkaline intrusive rocks are mainly miascite,

alkaline syenite and alkaline diabase. The calc-alkaline rocks are mainly granite porphyry, granodiorite, biotite

granite and K-feldspar granite. Isotopic ages of the Hekanzi alkaline granite and its related Mo polymetallic de-

posit have been determined. The rock-forming age of the biotite-orthoclase granite is (235.3 £1.0) Ma with

MSWD value of 0.68. Re-Os isotopic data of six molybdenite separates define a correlation line corresponding to
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an age of (224.0+1.3) Ma with MSWD value of 0.72. The metallic minerals in the ore are pyrite, chalcopy-

rite, molybdenite, pyrrhotite, marcasite and a little scheetine. Gangue minerals are mainly calcite, fluorite,

garnet, serpentine, peridotite, dolomite, feldspar, plagioclase and quartz. The NE-trending, NS-trending and

\NW-trending fault zones are widely distributed in the alkaline intrusive complex and its related molybdenum

polymetallic deposit at Hekanzi.

Key words: geochemistry, zircon LA-ICP-MS U-Pb dating, molybdenite Re-Os isotopic dating, molybde-

num polymetallic deposit, alkaline intrusive complex, Hekanzi, western Liaoning Province
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Fig. 1 Regional geological sketch map of Hekanzi area after No. 109 Geological Party Bureau of
Non-ferrous Geology of Liaoning Province 2008
1—Mesozoic 2—Palaeozoic-Proterozoic  3—Archean 4—Diorite/ 5—Granite 6—Migmatite migmatitic granite
7—Mo ore spot  8—Cu ore spot 9——Au ore spot 10—Fault
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Fig. 2 Schematic geological map of the Hekanzi ore district
after No. 109 Geological Party Bureau of Non-ferrous Geology of Liaoning Province 2008
1—Quaternary 2—Dolomitic limestone of Wumishan Formation 3—Biotite syeno-granite 4—Nepheline syenite 5—Granodiorite
6—Porphyritic granite 7—Ore vein 8—ILocation of molybdenite sample

L O . 2008.
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Fig. 3 Microscope photographs of HKZ-3, HKZ-9 and HKZ-15 samples of diopside nepheline syenite

from the Hekanzi ore district
a, b. Sample HKZ-3; ¢» d. Sample HKZ-9: e, {. Sample HKZ-15
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4 FIRTH REE b HKZ-1208 % BRI B RS TR A
Fig. 4 Microscope photographs of HKZ-12 sample of diopside nepheline trachyte from the Hekanzi ore district

5 IRTH XA M HKZ-31C0 M HKZ-32(h) GEREE AT 2D B T A
Fig. 5 Microscope photographs of HKZ-31(a) and HKZ-32 (b) samples of diopside nepheline trachyte from the Hekanzi
ore district
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a b. HKZ-35 ¢ d. HKZ-36
Fig. 6 Microscope photographs of HKZ-35 and HKZ-36 samples from the Hekanzi ore district

a b. Fine-grained porphyritic biotite pyroxene syenite sample HKZ-35 ¢ d. Biotite diorite sample HKZ-36

(240304 8 Ma (237,844 81 Ma

(233047 23 Ma (234 042 23 Ma (234 343 9y Ma (238946 0) Ma

(235341 51 Ma (235 8+1 11 Ma (238 243 21 Mg (23840 0) Ma
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e —————

7 HKZ-2 2°pp PSU

Fig.7 CL images and 2°Pb 233U ages of zircon in biotite syenogranite sample HKZ-2 from the Hekanzi ore district

LA-ICP-MS U-Pb 20 Isoplot 3.0
20 1 8 2()6Pb 238U
1 w Th w U 159.8 ~ 2()6Pb 238 U_Z(J7Pb 235U 8
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655.8 x10°¢ 410.8x10°° Th U 2W6pp 238y 235.3£1.0

0.54~1.37 0.73 Ma MSWD 0.68 8
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Fig. 8 LA-ICP-MS U-Pb concordia diagram of zireons in biotite syenogranite from the Hekanzi ore district

LA-ICP-MS

Table 1 LA-ICP-MS isotopic data of zircon in biotite syenogranite from the Hekanzi ore district

w Pb w 22U w Z5Th 207p}, 200py, 207pp 23517 206pp, 23877 206pp 2381J Ma
232Th 238U
% 10°° 10°¢ Is 1o lo o
1 17.282 276.36 388.75 0.7109 0.0512  0.0026 0.2684 0.0153 0.0379 0.0007 240.28 14.125
2 16.470 249.71 455.90 0.5477 0.0503 0.0009 0.20641 0.0092 0.0375 0.0006 237.77 13.321
3 11.589 166.47 278.23 0.5983 0.0506 0.0009 0.2570 0.0061 0.0366 0.0003 231.77 6.4730
4 14.187 220.43 337.25 0.6536 0.0508 0.0012 0.2573 0.0103 0.0367 0.0014 232.82 8.6852
5 10.572 179.37 305.97 0.5863 0.0516 0.0017 0.2583 0.0108 0.0368 0.0011 233.01 13.143
6 17.879 303.87 383.11 0.7932 0.0509 0.0004 0.2598 0.0034 0.0369 0.0003 233.994 4.4522
7 13.140 230.17 309.34 0.7441 0.0505 0.0008 0.2595 0.0075 0.0370 0.0005 234.34 5.0929
8 14.912 231.55 370.21 0.6255 0.0510 0.0007 0.2643 0.0075 0.0377 0.0009 238.87 49.136
9 19.382 309.41 481.00 0.6433 0.0510 0.0007 0.2608 0.0046 0.0370 0.0003 234.73 5.0539
10 19.205 287.71 526.22 0.5468 0.0660 0.0122 0.2612 0.0078 0.0371 0.0012 235.17 178.95
11 16.467 231.27 361.17 0.6403 0.0496 0.0003 0.2543 0.0043 0.0371 0.0005 234.92 5.2480
12 18.199 255.30 414.81 0.6155 0.0501 0.0007 0.2578 0.0045 0.0372 0.0003 235.80 5.2436
13 41.849 832.30 605.33 1.3750 0.0505 0.0003 0.2619 0.0029 0.0376 0.0003 238.06 4.4653
14 17.540 262.00 418.45 0.6261 0.0515 0.0005 0.2619 0.0060 0.0368 0.0004 233.28 5.8752
15 15.022 241.06 373.95 0. 6446 0.0500 0.0004 0.2526 0.0030 0.0366 0.0004 232.29 4.7028
16 17.772 279.48 424 .87 0.6578 0.0499 0.0002 0.2556 0.0018 0.0371 0.0001 234.88  4.5971
17 14.233 217.58 362.18 0.6008 0.0508 0.0004 0.2605 0.0031 0.0371 0.0002 235.28 5.7104
18 17.479 283.65 475.24 0.5969 0.0498 0.0002 0.2561 0.0015 0.0372  0.0001 235.82 4.4133
19 56.459 1185.90 655.75 1.8086 0.0504  0.0004 0.2616 0.0040 0.0376 0.0005 238.24 4.8543
20 11.014 159.79 288.62 0.5536 0.0523 0.0003 02716 0.0026 0.0376 0.0003 238.36 6.0975
5.2 Re-Os 2 6 w Re
6 Re-Os 20.91 ~ 54.28 x 10°° 34.84 X 10°°
2 w ¥Re w ¥70s 49.22~126.2 x10°° 81.80

w ¥0s 9 Xx107°% w  Os 0.10~1.14 x10°°
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Table 2 Re-Os isotopic data of molybdenite from the Hekanzi ore distric
w Re pg.g™! w Os ng.g ! w ¥Re pg.g! w ®0s ng.g”! Ma
m g
HKZ-23 0.05036 23.42 0.18 0.3175 0.0422 14.72 0.11 55.32 0.47 225.1 3.1
HKZ-17 0.03025 39.21 0.38 1.145 0.133 24.64 0.24 92.24 0.93 224.3 3.6
HKZ-20 0.03048 54.28 0.45 0.0274 0.0435 34.12 0.29 126.2 1.10 221.5 3.2
HKZ-23 0.01078 22.27 0.18 0.2811 0.0847 13.99 0.11 52.19 0.50 223.4 3.3
HKZ-26 0.03030 20.91 0.16 0.1720 0.0297 13.14 0.10 49.22 0.41 224 .4 3.1
HKZ-27 0.03026 48.92 0.46 0.0977 0.0297 30.75 0.29 115.6 0.9 225.3 3.3
230 150
228 130
226 110
o
L2240 = o0l
5 | 3
Sl ¥
70
20| I S g4 = (222.8+3.2) Ma
50
+ . Inital'Os/ng/ g =0.37£0.94
SP. A 415 SA—
Jsk INALSE 3 45 = (224.0+1.3) Ma L MSWD =114
MSWD =0.72, probability =0.61 30 PR R RS NS RS T R R!
r 8000 12000 16000 20000 24000 28000 32000 36000 40000
216 w('*'Re)/ng/g
9 }
Fig. 9 Re-Os isochron and weighted average age of molybdenite from the Hekanzi ore district
0.34x10°° 8705 Os 1999
Os
Re-Os
221.5+3.2 Ma~ 225.3£3.3 Ma
224.0+£1.3 Ma 26 Re- Cathles 1990 Cathles et al. 1997
Os 9 6
1 Ma
0.995 222.8+3.2
Ma MSWD 1.14
Re-Os Ma Ma Geissman et al. 1992 Kendrick et
al. 2001 20
80 1986
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LA-ICP-MS U-Pb 235.3 EW NE
+1.0 Ma LA-ICP-
MS U-Pb 227+2 Ma 2006
8 Ma
6.2 NE
Re Os Martin et al.
1994 Os _
Re
Re Os Re-Os
7
2002 1
LA-ICP-MS
Re U-Pb 235.3+1.0 Ma MSWD
Re 0.68 Rb-Sr
1999 U-Pb K-Ar
Re
Re -
I S 2
w Re  7x100 X10 *> »x10 X10 °> ReOs 224.0+1.3 Ma MSWD
nx10° 1999 Re 0.72
w Re 20.91~54.28 x10°° 34.84 X
10°°
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